The measurement of urinary free catecholamine excretion has been used in the diagnosis of phaeochromocytoma, which can occur at any age. However, there is little published work on reference ranges for catecholamine excretion in normal children. The use of single-void urine samples, and the calculation of free catecholamine/creatinine ratios, present an attractive alternative to the use of 24 h urine samples in children. The purpose of this study was to determine reference ranges for noradrenaline/ Odink J , Thissen TNM, Zeegers JH, Schreurs WHP. Diurnal variations in, and age and sex dependency on, the excretion free catecholamines, homovanillic acid, vanilmandelic acid and 5-hydroxyindole-3-acetic acid in urine of children and adolescents. Eiugenic Amines 1986; 3 : 257-65 Pasternach A, Kuhlback B. Diurnal variations of serum and urine creatine and creatinine. Scan J Clin Lab Invest 1971; 21: 1-7 1585-7
Sulphuric acid, 0.5 mol/L, was added to each sample (2 mL per 50 mL of urine) within 1 h of collection. Samples were stored at -20 "C prior to assay. In addition, random urine samples from 46 hospitalized children were also examined.
Catecholamine analysis
Urinary free catecholamines were measured by HPLC with electrochemical detection.'
Creatinine analysis
Urinary creatinine was measured using the Jaffk alkaline picrate method on a Technicon RAlOOO autoanalyser .2
RESULTS A N D DISCUSSION
creatinine, adrenaline/creatinine, dopamine/ creatinine, and total catecholamine/creatinine in children between the ages of 5 and 16 years.
No significant differences ( P > 0.050) were found
METHODS

Subjects and collection of urine
for the individual catecholamine excretion or the total catecholamine excretion between male and female children. The mean catecholamine/creatinine ratios and the upper limit (X+2SD) of the Early morning urine samples were collected from 482 school children aged between 5 and 16 years. data published previously3 for creatinine ratios in 24 h urine samples. The mean free catecholamine excretion decreased as the ages of the children increased (Table 1 ). It is possible that this overall trend with age was due to increasing creatinine excretion rather than decreasing catecholamine excretion.
Odink et al.4 found creatinine excretion to be significantly age-dependent. The reported diurnal variation in its excretion5 can be disregarded since all the samples from non-hospitalized subjects were collected at approximately the same time of day (0900-1OOO h).
The catecholamine/creatinine ratios for hospitalized children fell mainly within the reference ranges determined for the nonhospitalized children. However, outliers were apparent for noradrenaline and adrenaline excretion. Notably, the dopamine/creatinine ratios for both hospitalized and non-hospitalized children showed excellent agreement.
In conclusion, the reference range derived from this study will be a useful guide to the interpretation of catecholamine results in children.
